Abstract: Aviation emissions of NOx result in the formation of tropospheric 11 ozone (warming) and destruction of a small amount of methane (cooling), 12 positive and negative radiative forcing effects. In addition, the reduction of 13 methane results in a small long-term reduction in tropospheric ozone (cooling) 14 and, in addition, a long-term reduction in water vapour in the stratosphere 15 
The impact of aviation NOx emissions on the production of tropospheric ozone 45 (O3) has been investigated since the early 1970s (Hidalgo and Crutzen, 1977) . 46
Several thematic research programmes in the US and Europe investigated 47 aircraft NOx effects on tropospheric chemistry in the 1980s and 1990s (see Lee (Table 2) . This shows that a lower potential, by 357 15%, is observed for AERO2K inventory compared to AEDT dataset in terms of 358 ozone production, which is consistent with the spread of O3 column change. 359
360
The methane lifetime due to destruction by OH in a reference case was observed 361 as 8.88 years. In contrast to the O3 responses, the CH4 lifetime reductions are 362 observed to be quite uniform among different inventories (Table 3) Table 5 . The values show significant differences, which are enhanced with 397 larger time horizons; however, the sign of calculated responses shows a 398 consistently net positive value. The largest differences come from the AEDT andAERO2K inventories, being 57%, 93% different for 20, 100 time horizons 400 respectively. The increase of discrepancy with larger time horizons can be 401 explained by CH4, as its response 'remains' for a few decades after NOx emission. 402
The GWP reduction between a 20 year time horizon and a 100 year horizon is 403 larger for inventories where the CH4 lifetime reduction is more enhanced, e.g. it 404
is 82% for AEDT, 83% for AEM, 85% for REACT4C, 87% for QUANTIFY and 405 TRADEOFF, 97% for AERO2K. Due to relatively short lifetimes of the net NOx 406 components the GWP (H=500) differs between inventories only by the CO2 407 integral in the denominator. 227 hPa is about 25% greater than that for AERO2K. The difference increases 415 with higher altitudes and constitutes 55% at 100 hPa. On the contrary, AERO2K's 416
NOx significantly exceeds that of AEDT at mid altitudes, where the difference 417 reaches 500% at 762 hPa. The response of the O3 for these discrepancies is not 418 the same. It is observed that AERO2K's O3 response indeed dominates in the low-419 troposphere region (1000-600 hPa) but only by about 4%, whereas AEDT's 420 dominance at cruise altitudes reaches 25% and 50% at 100 hPa. The same 421 pattern is observed for all inventories, just the scale of differences is not so well 422
pronounced. The linear correlation between additional NOx and O3 response is 423 observed in UTLS region, being the strongest at 227 hPa and becoming weaker at 424 higher altitudes, for AERO2K the ratio of O3 to NOx is 1 at 227 hPa and 0.9 at 425 100hPa (e.g. for AEM it is 1 at 227 hPa and 0.7 at 100 hPa, for REACT4C it is 1.5 426 at 227 hPa and 0.8 at 100 hPa). 
